Purpose. Intervening line-ups affect identification accuracy in subsequent line-ups. We conducted 3 experiments to investigate the conditions under which viewing multiple line-ups is more likely to affect eyewitness identification accuracy.
Since this ruling, numerous studies have demonstrated that witnesses frequently misidentify a familiar face without having conscious recollection of the previous exposure to the face (Read, Tollestrup, Hammersley, McFadzen, & Christensen, 1990; Ross, Ceci, Dunning, & Toglia, 1994) . The term 'unconscious transference' has been used to describe this general phenomenon. More specifically, if an individual's face is presented in multiple line-ups, but the individual was not at the original target event, then they are likely to be misidentified as having been seen at the target event. Brown, Deffenbacher, and Sturgill (1977, Experiment 3) had participants view two target individuals. Participants were later shown an intervening photographic line-up followed 2 or 3 days later by a live line-up. In the live line-up, the probability of selecting the target individual who was viewed in the classroom but not in the intervening photograph lineup (p ¼ :24) was equal to the probability of selecting a foil face that was viewed in the intervening photographic line-up but not in the classroom (p ¼ :29) . Memory for the target individuals was suggestively influenced by viewing the faces in the intervening mug shot photographs.
Similarly, Gorenstein and Ellsworth (1980) staged a class interruption. Twenty-five minutes later, the experimental group, but not the control group, was asked to select the intruder from a target-absent array of 12 mug shot photographs. Four to six days later, both groups were presented a 6-person photographic line-up. Of the control group, 39% correctly identified the target compared with only 22% of the experimental group. Of the experimental group, 44% incorrectly identified the individual from the previous mug shot array as the intruder.
More recently, Hinz and Pezdek (2001) had participants view a single photograph of one target individual for 60 seconds. One week later, they were tested with an intervening target-absent photographic line-up. Two days later, they were shown one of three 6-person photographic line-ups that included a different photograph of the target face (present or absent), the critical foil face repeated from the intervening line-up (present or absent), plus additional new foil faces. The hit rate to the target face was higher when the foil face from the intervening line-up was not in the test line-up, and the false-alarm rate was higher when the target face was not in the test line-up. Thus, simple exposure to an innocent suspect in an intervening line-up -whether that innocent suspect is identified or not -increases the probability of misidentifying the innocent suspect and decreases the probability of correctly identifying the true perpetrator in a subsequent test line-up. This pattern of results was recently replicated by Memon, Hope, Bartlett, and Bull (2002) .
These results, along with those of Brigham and Cairns (1988) and Davies, Shepherd, and Ellis (1979) , provide strong support for the US Supreme Court's decision in Simmons v. United States (1968) ; intervening line-ups have a suggestive influence on identifications in subsequent line-ups, irrespective of whether the eyewitness actually selects the innocent suspect in the initial line-up. This study advances these findings and their forensic application by investigating the specific conditions under which intervening line-ups are more likely to influence eyewitness identification accuracy in subsequent line-ups.
Research on the effect of intervening line-ups on subsequent eyewitness identification accuracy conceptually dovetails with the cognitive psychology research on the suggestibility of memory. In the classic suggestibility paradigm (Loftus, 1975; Loftus, Miller, & Burns, 1978; Pezdek, 1977) , participants first viewed a sequence of slides, a videotape, or a film of an event. Later, they read a narrative or were asked questions that misled them about the identity of target items viewed in the original event (the misled condition), or they did not receive the misleading information (the control condition). A recognition memory test followed. The principal result was that the hit rate to the original target item was higher and the false-alarm rate to the suggested item was lower in the control condition than in the misled condition; that is, participants were suggestively misled by the post-event information presented in the narrative or question. It is predicted that the intervening line-ups will serve as a source of misleading information, and thus, factors that affect the suggestibility of memory will also affect eyewitness identification accuracy when multiple line-ups are presented to eyewitnesses. This prediction is consistent with the speculation in United States v. Wade (1967) that an eyewitness's susceptibility to interfering effects in general is more likely to occur under conditions associated with poor memory for the perpetrator and the target event.
The predictions in this research follow from the theory of memory suggestibility proposed by Pezdek and Roe (1995) . Accordingly, memories are more resistant to suggestibility if they were acquired under conditions associated with good recognition memory performance. Relying on the memory model of Brainerd, Reyna, Howe, and Kingman (1990) , items for which recognition accuracy is high are likely to be associated with a memory representation that includes a high proportion of the information from the originally presented stimulus, which is retained in an elaborated form within a richly associated semantic network that includes numerous contextual attributes. These contextual attributes can serve as cues for the correct source of the face -observed either at the crime scene or in the intervening line-up.
There are two principal explanations for why memories acquired under conditions associated with poor recognition memory are more vulnerable to suggestibility. The cognitive mechanisms implied by these two explanations are not necessarily independent; in fact, they probably work together. First, according to the trace alteration hypothesis, a more loosely integrated poor memory permits more trace intrusions from suggestive external sources. Second, according to the coexistence hypothesis, suggested information is more likely to coexist with memory for the original information if the original information is poor and has begun to 'disintegrate'. If the suggested information and the weakened original information coexist in memory, then either (a) the relatively stronger suggested information will receive greater activation at test than the relatively weaker original information; or (b) a source monitoring error (Johnson, Hashtroudi, & Lindsay, 1993) or source activation confusion (Ayer & Reder, 1998) can result.
The results of several studies suggest that individuals are more likely to be suggestively misled under conditions associated with lower levels of recognition memory. Pezdek and Roe (1995) , for example, reported that memory for more frequently occurring events was more resistant to suggestibility than memory for events experienced only once. Taylor (1998) reported that events inconsistent with expectations (i.e. more likely to be correctly recognized) were more resistant to suggestibility than events consistent with expectations. Moreover, Loftus et al. (1978) reported that with an increase in the time delay between the original and the misleading items, the probability of being suggestively misled increased.
Three experiments were conducted to investigate the conditions under which viewing multiple line-ups is more likely to affect eyewitness identification accuracy. The central thesis of this study is that factors associated with lower recognition memory for the originally viewed target face will make the memory more vulnerable to the suggestive influence of intervening line-ups. In each of the three experiments, a forensically relevant factor known to affect the accuracy of face recognition memory was manipulated to assess how the factor impacted the suggestive influence of an intervening line-up on eyewitness identification accuracy in a subsequent test line-up. These factors are (a) in Experiment 1, same-race versus cross race target faces; (b) in Experiment 2, whether the intervening line-up occurs on the day of the presentation phase (close to presentation) or 1 month later on the day of the subsequent test line-up ( far from presentation); and (c) in Experiment 3, whether the target face is presented for 10 seconds or 60 seconds. In each experiment, it is predicted that memory for the target face would be more vulnerable to the suggestive influence of the intervening lineup under conditions known to produce poorer recognition memory for the target face; that is, with a cross race target face (Experiment 1), when the intervening line-up occurs in the far condition, 1 month after the presentation phase on the day of the test line-up (Experiment 2), and when the target face is presented for 10 seconds (Experiment 3).
EXPERIMENT 1
A major factor affecting the accuracy of eyewitness memory is whether the witness and the perpetrator are of the same race or different race. Same-race faces are recognized more accurately than cross race faces. This cross race effect (also termed own-race bias) has been demonstrated with young children as well as adults (Pezdek, Blandon-Gitlin, & Moore, 2003) , in field settings (Brigham, Maass, Snyder, & Spaulding, 1982; Platz & Hosch, 1988) , as well as in numerous laboratory studies (see Meissner & Brigham, 2001 , for a review). The effect is a robust one that is evident in measures of hit rates and falsealarm rates (Meissner & Brigham, 2001) , reaction time (Valentine, 1991) , forensically relevant tasks such as photo line-up constructions by police officers (Brigham & Ready, 1985) , and the Photo-fit face reconstruction system (Ellis, Davies, & McMurran, 1979) . The cross race effect in eyewitness identification has also been recognized by attorneys (Brigham, 1981; Brigham & WolfsKeil, 1983) , which accounts for the fact that expert testimony on this topic is so common.
One interpretation of the cross race face effect is that compared with same-race faces, with cross race faces, less of the information that was in the originally presented face is preserved in memory and retrievable thereafter (Valentine, 1991) . Accordingly, it is predicted in Experiment 1 that cross race faces will be more vulnerable to the suggestive influence of intervening line-ups than same-race faces, with a lower hit rate to target faces and higher false-alarm rate in the cross race than same-race condition. The cross race variable is forensically relevant because of the prevalence with which eyewitness identifications in real-world cases involve cross race identification.
Method
Participants and design Participants in Experiment 1 were 78 volunteers (age: 18 to 27 years, M ¼ 19:54, SD ¼ 1:91) who participated individually or in small groups from psychology classes at community colleges and state universities in the metropolitan Los Angeles area. Samples were drawn from this same population in all three experiments. Of the participants, 27 were African-American (22 female and 5 male) and 51 were non-Hispanic Caucasian (25 female and 26 male).
The design was a 2 (African-American or Caucasian participant) £ 2 (AfricanAmerican or Caucasian target face) £ 2 (experimental or control intervening line-up) mixed factorial design with the race of the target face the only within-subject variable. The first two factors were combined in the analyses to produce two conditions -samerace and cross race.
Materials
The authors photographed and videotaped the test stimuli used in this study at a county prison. All men were dressed alike and had the same short haircut. Men at the prison were asked to volunteer to be photographed on the basis of the similarity of their appearance. From the volunteers, 12 African-American men and 12 Caucasian men were selected for inclusion in the study. Within each of these two groups of physically similar looking men, one was randomly selected to be the target, one was selected to be the critical foil (i.e. the only face repeated in the intervening line-up and the test line-up), and the other 10 men were foils -6 for the intervening line-up and 4 for the test line-up.
To control for similarity effects in the appearance of the photographed men, as the critical foil, we chose a face from our set of photographs that matched the verbal description of the target face but did not look most similar to the target face. Based on suggestions by Wells (1993) , each line-up was pilot tested to determine if any bias existed in the line-up; that is, if the a priori rate for selecting the target face and the critical foil face differed significantly from chance. In Phase 1 of the pilot test, a group of four participants viewed both target faces and provided a detailed verbal description of each. The seven most frequently provided descriptors of each face were then used as the general description of each face to be presented to the pilot participants in phase two. A different group of 30 pilot participants served as participants in Phase 2. Each of these 30 pilot participants was Black or White. These participants were given the general verbal description of each target individual generated in Phase 1 of the pilot test and were asked to guess who the target individual was in the test line-up. The results for the Caucasian line-up were that the target face was selected 23% of the time and the critical foil was selected 13% of the time, x 2 ð5Þ ¼ 3:8, p . :05, F ¼ :36. Three of the foil faces in the line-up were selected more frequently than the critical foil. For the African-American line-up, the target face was selected 23% of the time and the critical foil was selected 13% of the time, x 2 ð5Þ ¼ 8:00, p . :05, F ¼ :51. Two of the foil faces in the line-up were selected more frequently than the critical foil. These results suggest that the critical foil was not the face most similar to the description of the target face in the test line-up for either the Caucasian face or the African-American face. This procedure was also followed to insure that in the intervening line-ups the critical foil was not more similar to the target face than were the other foils. Thirty pilot participants who did not otherwise participate in this study were given the description of each target face generated in Phase 1 of the above pilot test and were asked to guess who the target individual was among the six faces in the corresponding intervening lineup. Each of these 30 pilot participants was, by race, either Black or White. The Caucasian critical foil was selected 23% of the time, x 2 ð5Þ ¼ 6:4, p . :05, F ¼ :46, and the African-American critical foil was selected 30% of the time, x 2 ð5Þ ¼ 10:8, p . :05, F ¼ :69, and in both of these intervening line-ups, one foil face was chosen more frequently than the critical foil. Thus, the critical foil was not the face most similar to the description of the target face in the intervening line-up for either the Caucasian or the African-American faces.
Procedure This study consisted of three phases; the presentation phase, followed by the intervening line-up phase, and then the test line-up phase. In the presentation phase, participants viewed the two target men, one African-American and one non-Hispanic Caucasian. The two men were videotaped while working at an island counter making cinnamon rolls. This interaction had the appearance of a cooking show. Both men were visible from the waist up throughout the 60-second segment. Prior to viewing the video, participants were simply instructed to pay attention to the segment.
One week later, participants were presented two intervening line-ups one at a time. Each line-up included colour photographs of six men, arranged in two rows of three photographs. Each photograph in the line-up was approximately 1.5 £ 2.5 inches in size. All photographic line-ups used in this study had this appearance. Each of the intervening line-ups corresponded to one of the previously seen target faces, one for the African-American target and one for the Caucasian target. Participants were randomly assigned to the control or the experimental intervening item condition. In the control condition, participants viewed two 6-person target-absent intervening line-up. In the experimental condition, participants viewed the same two 6-person target-absent intervening line-ups as in the control condition except that in each, a photograph of one of the foil faces was replaced with the critical foil face for that line-up. The critical foil was a new face and was the only foil face subsequently repeated in the test line-up. The critical foil thus served as the 'innocent suspect' in that this was not the target face but was repeated in the intervening photographic line-up and in the subsequent test line-up.
Participants were first handed a copy of one intervening line-up and a response sheet. They were asked to view the photographic line-up and circle the number on the response sheet that corresponded to the face they identified. This procedure was repeated for the second face. The order of presenting these two intervening line-ups was counterbalanced across participants. Prior to being handed the intervening lineups, participants were told that: (a) the target face may or may not be present; (b) only one choice was allowed; and (c) they had the option of responding, 'not present'.
Two days later, the test line-ups were presented. For each of the two target faces, participants viewed a videotape of a live line-up. Each test line-up included six facesthe target, the critical foil, and four other foils. Each video line-up tape lasted 3 minutes. In each video line-up, six men walked onto a stage and faced the camera. Then, one at a time, each one stepped forward, faced the camera for 5 seconds, turned to the right for 5 seconds, turned to the left for 5 seconds, and then faced the camera again for 5 seconds. The order of presenting the African-American and Caucasian test line-ups was counterbalanced across participants.
Prior to presenting the test line-ups, participants were told that the target faces may or may not have been included in the intervening phase. They were told that they would be presented videotapes of two live line-ups. Their task was to identify, in each one, the target face they saw in the cooking show and to mark this choice on the response form provided. This was a forced-choice test; a 'not present' option was not available. The decision to use a forced-choice test followed from Hinz and Pezdek (2001) who reported that the majority of participants, who chose the 'not present' option later, chose the target face when given a forced-choice test. Although this finding may simply be a result of the stimuli used in the previous study, the finding suggests that when given the 'not present' option, participants may place their response criterion high and consequently 'miss' the target face. Because in this study, we were interested in assessing memory effects rather than effects of shifting response criteria, we chose to use a forced-choice test. Although an identification test with the 'not present' option is more similar to police identification procedures, we chose to use a measure more sensitive to memory effects rather than to simulate this aspect of real police procedures.
Results and discussion
The principal hypothesis was tested with z tests comparing the proportion of hits and the proportion of false alarms in the experimental versus the control conditions for same-race versus cross race faces. This analysis was necessitated by the fact that each participant was tested with only one face in each condition. Throughout this study, because predictions are directional, all comparisons are tested with one-tailed significance tests.
The mean hit rates and false-alarm rates are presented in the top panel of Fig. 1 . The obtained results fit the predicted pattern. As can be seen in top left panel of Fig. 1 , whereas the difference in hit rates between the control and experimental conditions was not significant in the same-race condition (M ¼ 0:53 and 0.48, respectively, z ¼ 0:43, r ¼ :05), the difference in hit rates between the control and experimental conditions was significant in the cross race condition (M ¼ :20) . Similarly, with false-alarm rates, as can be seen in top right panel of Fig. 1 , whereas the difference between the control and experimental conditions was not significant in the same-race condition (M ¼ 0:19 and 0.22, respectively, z ¼ 0:33, r ¼ :04), the difference between the control and experimental conditions was marginally significant in the cross race condition (M ¼ 0:19 and .35, respectively, z ¼ 1:58, p , :06, r ¼ :18).
We next assessed identification accuracy on the test line-up based on how participants responded on the intervening line-up. On the intervening line-up, participants in the experimental intervening line-up condition were asked to identify the target from a target-absent line-up that included the critical foil along with five other foils. Three responses were possible; participants could identify the critical foil, identify one of the foils faces, or they could respond 'not present'. Only responses from the experimental condition are included in this analysis because only in this condition were participants exposed to the critical foil in the intervening phase. The hit rate to the target face and the false-alarm rate to the critical foil on the test line-up were examined in each experimental condition as a function of whether each participant chose the critical foil or not on the intervening line-up. Because these comparisons involve such small sample sizes, only descriptive statistics will be presented for these results.
As can be seen in the top panel of Table 1 , in the same-race condition, on the test lineup, neither the hit rate to the target face nor the false-alarm rate to the critical foil were affected much by whether participants chose the critical foil or not in the intervening line-up. On the other hand, in the cross race condition, on the test line-up, the hit rate to the target face was somewhat lower and the false-alarm rate to the critical foil was higher if participants chose the critical foil on the intervening line-up. This result suggests that in the cross race condition, but not the same-race condition, choosing the 'innocent suspect' (i.e. the critical foil) from the intervening line-up reduced the probability of identifying the target face and increased the probability of misidentifying the 'innocent suspect' in the subsequent test line-up.
Together, these results suggest that the effect of an intervening line-up on identification accuracy in a subsequent test line-up is enhanced under conditions associated with poorer recognition memory for the target face; that is, in Experiment 1, with a cross race target face. This is not to say that intervening line-ups do not ever affect memory for same-race target faces, but simply that under the procedural conditions in Experiment 1, viewing the critical foil in the intervening line-up did not affect memory for the same-race target face.
EXPERIMENT 2
Another factor that affects the probability that intervening material will suggestively influence memory for information from the presentation phase is whether the intervening material is presented temporally close to the presentation phase (close) or temporally close to the test phase ( far). This finding was first reported by Loftus et al. (1978, Experiment 3) . Their participants viewed a series of slides and were given a recognition memory test 20 minutes, 1 day, 2 days, or 1 week later. At each retention interval, misleading information was inserted either immediately after the presentation phase or just prior to the recognition memory test. The misleading information had a larger impact on reducing the accuracy of memory for the presented information if introduced just prior to the final test rather than immediately after the presentation phase. Further, when the misleading information was delayed, it had a greater detrimental effect at longer retention intervals. The interpretation of this effect was that the poorer the memory for the originally presented information, the easier it is to alter. In addition, if memory for the misleading information is relative stronger than memory for the originally presented information, the misleading information is probably relatively more accessible at the time of test.
In Experiment 2, the test phase always followed the presentation phase by 1 month. The intervening line-up occurred on the day of the presentation phase (close) or 1 month later on the day of the test line-up ( far). It was predicted that at the time of the test phase, memory for the target face would be poorer relative to memory for the faces in the intervening line-up, in the far condition but not the close condition. Thus, participants were more likely to be misled by the familiar critical foil in the far than in the close condition. Consequently, the difference between the experimental condition (critical foil present in the intervening line-up) and the control condition (critical foil not present in the intervening line-up) would be greater in the far than the close condition. Specifically, the hit rate would be lower and the false-alarm rate higher in the experimental condition compared with the control condition in the far condition. The placement of the intervening line-up is a forensically relevant variable because in real-world cases, the placement of the intervening line-up can vary between the time of the original observation and the time of the subsequent line-up that includes the actual suspect.
Method
Participants and design Participants in Experiment 2 were 96 individuals (age: 15 to 49 years, M ¼ 24:65, SD ¼ 7:93) who did not participate in any other experiment in this study. There were 69 female and 26 male (one participant did not indicate gender) volunteers. There were 55.2% Caucasian, 24% Hispanic, 9.4% Asian, 6.3% African American, and 5.1% other ethnicities.
The design was a 2 (close versus far placement of the intervening line-up) £ 2 (experimental or control intervening line-up) mixed factorial design with placement of the intervening line-up the only between-subjects variable. The placement of the intervening line-up was on the day of the presentation phase (close condition) or one week later on the day of the test line-up (far condition). In this experiment, the experimental versus control intervening line-up variable was manipulated within subjects; each participant viewed two target faces, one in the experimental condition and one in the control condition.
Procedure and materials
This study also consisted of a presentation phase, an intervening line-up phase, and then a test line-up phase. New stimulus materials were used in Experiment 2. There were two Caucasian target faces in Experiment 2. These two target faces included the Caucasian target face from Experiment 1 (with the corresponding critical foil and foil faces) and the single target face (with the corresponding critical foil and foil faces) used by Hinz and Pezdek (2001) . In the presentation phase, participants viewed a colour photograph of each of two target faces for 60 seconds. The order of presenting the two target faces, as well as the order of presenting the intervening line-ups and the test line-ups, was counterbalanced across subjects.
The test phase was 1 month later. Participants participated in groups that were randomly assigned to the close or the far intervening item condition; this variable was manipulated between subjects. In the close condition, participants viewed the intervening line-up on the day of the presentation phase, about 2 hours after viewing the target faces. In the far condition, participants viewed the intervening line-up on the day of the test phase, about 2 hours prior to the recognition memory test.
Each of the intervening line-ups corresponded to one of the two target faces previously seen by each participant with one in the control condition and one in the experimental. In the control intervening line-up condition, participants viewed one of two 6-person target-absent intervening line-ups. The experimental intervening line-ups were the same as the control intervening line-ups except that the photograph of one of the foil faces in each line-up was replaced with the critical foil face for that line-up. The critical foil was a new face and was the only foil face subsequently repeated in the test line-up. In the test phase, for each of the two target faces, participants viewed a 6-person target-present photographic line-up including the target, the critical foil, and four foils. As in Experiment 1, the test line-up was a forced-choice test without the 'not present' option.
Results and discussion
The mean hit rates and false-alarm rates are presented in the middle panel of Fig. 1 . The obtained results fit the predicted pattern of results. As can be seen in middle left panel of Fig. 1 , whereas the difference in the hit rates between the control condition and the experimental condition was not significant in the close condition (M ¼ 0:72 and 0.74, respectively, z ¼ 0:08, r ¼ :01), the difference in hit rates between the control condition and the experimental condition was significant in the far condition (M ¼ 0:62 and 0.42, respectively, z ¼ 2:06, p , :05, r ¼ :28). A similar pattern resulted with the false-alarm rate data. Whereas the difference in false alarms between the control condition and the experimental condition was not significant in the close condition (M ¼ 0:12 and 0.19, respectively, z ¼ 0:91, r ¼ :14), the difference in false-alarm rates between the control condition and the experimental condition was significant in the far condition (M ¼ 0:15 and 0.30, respectively, z ¼ 1:85, p , :05, r ¼ :25).
We next assessed identification accuracy on the test line-up based on how participants responded on the intervening line-up. Relevant results for Experiment 2 are presented in the middle panel of Table 1 . First, in the close intervening line-up condition, only 2 participants (of 42 in the experimental condition) chose the critical foil in the intervening line-up. Thus, few conclusions can be reached on the effect of choosing the critical foil in the close intervening line-up condition on the subsequent test line-up based on these data. However, in the far intervening line-up condition, on the test line-up, both the hit rate to the target and the false alarm rate to the critical foil were higher if participants chose the critical foil on the intervening line-up. The result suggests that in the far intervening line-up condition, choosing the critical foil from the intervening line-up increased the probability of misidentifying this 'innocent suspect' in the subsequent test line-up.
Together, these results suggest that the effect of an intervening line-up on identification accuracy in a subsequent test line-up is enhanced under conditions associated with poorer memory for the target face; that is, in Experiment 2, when the intervening line-up is placed closer to the test line-up and farther from the presentation of the target face.
EXPERIMENT 3
It has been widely reported that recognition memory for objects, pictures, and faces improves with increased exposure time (Laughery, Alexander, & Lane, 1971; Potter & Levy, 1969; Reynolds & Pezdek, 1992; Tversky & Sherman, 1975) . In Shapiro and Penrod's (1986) meta-analysis of the eyewitness identification research, they reported that faces exposed for longer durations were correctly identified more often (d ¼ 0:61; 69% vs. 57%) and falsely identified less often (d ¼ 0:22, 34% vs. 38%) than faces exposed for shorter durations.
Based on these findings, the specific prediction of Experiment 3 is that a face exposed for a shorter duration will be more vulnerable to the suggestive influence of an intervening line-up than a face exposed for a longer duration. Specifically, a lower hit rate to the target face and a higher false-alarm rate to the critical foil were predicted in the shorter than the longer exposure duration condition. Exposure duration is a forensically relevant variable because eyewitnesses in real-world cases -ATM robberies, purse snatches, and drive-by shootings -frequently observe the perpetrator for only a matter of seconds. Presentation rates of 10 and 60 seconds were selected based on pilot tests conducted to avoid ceiling effects and floor effects in face recognition memory.
Method
Participants and design In Experiment 3, there were 94 adult participants (age: 15 to 44 years, M ¼ 22:35, SD ¼ 5:76). There were 70 female and 23 male volunteers (1 participant did not provide gender information). Of the participants, 44% were Caucasian, 23% were Hispanic, 14% were Asian, 5% were African-American, and 14% were other ethnicities.
The design was a 2 (target face presentation rate; 10 seconds or 60 seconds) £ 2 (experimental or control intervening line-up) mixed factorial design with target face presentation rate the only between-subjects variable. The experimental versus control intervening line-up variable was manipulated within subjects; each participant viewed two target faces, one in the experimental condition and one in the control condition.
Procedure and materials
The materials and the instructions in each phase of Experiment 3 were the same as those used in Experiment 2. In the presentation phase, participants viewed the photograph of both target faces for either 10 or 60 seconds, and participants were randomly assigned to one of these presentation rate conditions. Two days later, participants were presented two intervening line-ups one at a time, followed 2 hours later by the test phase. As in Experiment 2, each of the intervening line-ups corresponded to one of the two target faces previously seen by each participant, with one in the control condition and one in the experimental. In the control intervening line-up condition, participants viewed one of two 6-person target-absent intervening line-ups. The experimental intervening lineups were the same as the control intervening line-ups except that the photograph of one of the foil faces in each line-up was replaced with the critical foil face for that line-up. Again, the critical foil face was a new face and was the only foil face subsequently repeated in the test line-up.
The test line-up phase occurred 2 hours after the intervening line-ups were viewed. In the test phase, for each of the two target faces, participants viewed a 6-person targetpresent photographic line-up including the target, the critical foil, and four foils. This was a forced-choice test without the 'not present' option.
Results and discussion
The mean hit rates and false-alarm rates are presented in the bottom panel of Fig. 1 . The obtained results fit the predicted pattern of results. As can be seen in bottom left panel of Fig. 1 , whereas the difference in the hit rates between the control condition and the experimental condition was not significant in the 60-second condition (M ¼ 0:74 and 0.78, respectively, z ¼ 0:45, r ¼ :07), the difference in hit rates between the control condition and the experimental condition was significant in the 10-second presentation rate condition (M ¼ 0:77 and 0.58, respectively, z ¼ 2:03, p , :05, r ¼ :29). Similarly, with false-alarm rates, as can be seen in bottom right panel of Fig. 1 , whereas the difference in the false-alarm rates between the control and the experimental conditions was not significant in the 60-second presentation rate condition (M ¼ 0:09 and 0.09, respectively, z ¼ 0, r ¼ :00), the difference in false-alarm rates between the control condition and the experimental condition was significant in the 10-second presentation rate condition (M ¼ 0:10 and 0.23, respectively, z ¼ 1:74, p , :05, r ¼ :25) .
We next assessed the identification accuracy on the test line-up based on how participants responded on the intervening line-up. Only responses from the experimental condition are included in this analysis. These results for Experiment 3 are presented in the bottom panel of Table 1 . First, in both the 60-second and the 10-second presentation rate conditions, the hit rate to the target face was lower if participants chose the critical foil face in the intervening line-up rather than if they chose one of the other options. Furthermore, in both presentation conditions, the falsealarm rate to the critical foil face was higher if participants had chosen this face on the previous intervening line-up. However, this difference was much larger in the 10-second presentation rate condition than in the 60-second presentation rate condition. These results suggest that the effect of choosing the 'innocent suspect' (i.e. the critical foil) in the intervening line-up on the hit rate to the target face was similar in the 10-second and 60-second presentation rate conditions. However, choosing the 'innocent suspect' in the intervening line-up had a greater impact on increasing the probability of misidentifying this person in the subsequent test line-up in the 10-second than in the 60-second presentation rate condition.
Together, these results suggest that the effect of an intervening line-up on identification accuracy in a subsequent test line-up is enhanced under conditions associated with poorer memory for the target face; that is, in Experiment 3, with a shorter presentation rate. This is not to say that intervening line-ups do not ever affect memory for target faces viewed for a long duration, but simply that under the procedural conditions in Experiment 3, viewing the critical foil in the intervening line-up did not affect memory for the target face viewed for 60 seconds.
GENERAL DISCUSSION
Three experiments assessed the conditions under which viewing an intervening photographic line-up is more likely to affect eyewitness identification accuracy in a subsequent line-up. In each experiment, a forensically relevant variable known to relate to the recognition memory for the target face was varied to assess how each in turn affected the suggestive influence of the intervening line-up on eyewitness identification accuracy in a subsequent line-up. For each of these independent variables, one value of the variable was associated with relatively higher recognition memory for the target face -the same-race condition in Experiment 1, the close placement of the intervening lineup in Experiment 2, and the 60-second presentation rate in Experiment 3. The other value of each variable was associated with relatively lower recognition memory for the target face -the cross race condition in Experiment 1, the far placement of the intervening line-up in Experiment 2, and the 10-second presentation rate in Experiment 3.
As can be seen in Fig. 1 , in each experiment, whereas the difference between the experimental and the control conditions was not significant for the level of each independent variable associated with better memory for the target faces, this difference was significant or marginally significant (p , :06) for the level of each independent variable associated with poorer memory for the target face. The results across these three experiments are compelling. There were 12 critical comparisons, of which 6 were predicted not to differ significantly and 6 were predicted to differ significantly. Of the 6 comparisons between the experimental and the control conditions for hits and false alarms in the stronger memory conditions, none were significant,; in fact, each of these 6 comparisons produced z tests less than 1. In contrast, of the 6 comparisons between the experimental and the control conditions for hits and false alarms in the three poorer memory conditions, all 6 were in the predicted direction; 5 were significant at p , :05 and 1 was marginally significant at p , :06.
To assess the overall effect of the comparison between the control group versus the experimental group in the three experiments, we used Rosenthal's (1984) suggested meta-analytic procedure. For the hit rate data, the combined r value comparing the experimental versus the control condition was not significant (r ¼ :05, z ¼ 0:81) in the three stronger target memory conditions (i.e. the conditions of same-race, close placement of the intervening line-up, and 60-second presentation rate), but significant (r ¼ :25, z ¼ 4:21, p , :001) in the three weaker target memory conditions (i.e. the conditions of cross race, far placement of the intervening line-up, and 10-second presentation rate). For the false-alarm rate data, the combined weighted r value comparing the experimental versus the control condition was not significant (r ¼ :05, z ¼ 0:81) in the three stronger target memory conditions, but significant (r ¼ :22, z ¼ 3:64, p , :001) in the three weaker target memory conditions. The combined weighted r values strongly support the conclusion that under conditions known to be associated with relatively weaker memory for the target face, presenting the 'innocent suspect' in the intervening line-up reduced the hit rate to the target face and increased the false-alarm rate to the 'innocent suspect'. On the other hand, under conditions known to be associated with relatively stronger memory for the target face, the effect of presenting the 'innocent suspect' was not significant.
A number of researchers have investigated whether the choice that witnesses make on the intervening line-up affects recognition accuracy on the subsequent test line-up (Hinz & Pezdek, 2001; Memon, et al., 2002) . Relevant findings from this study are presented in Table 1 . These data need to be interpreted cautiously because they are based on very small sample sizes in some conditions. However, in general, the results suggest that choosing the 'innocent suspect' from the intervening line-up reduced the probability of identifying the target face and increased the probability of misidentifying the 'innocent suspect' in the subsequent test line-up, and did so more consistently in the conditions generally associated with poorer face recognition memory (cross race, far intervening line-up, 10-second presentation rate) than the conditions associated with better face recognition memory (same-race, close intervening line-up, 60-second presentation rate). Thus, the effect of the intervening line-up on subsequent face identification accuracy is enhanced when participants actually select the 'innocent suspect' from the intervening line-up and the effect of doing so is stronger under conditions associated with poorer face recognition memory.
How do these results fit with the US Supreme Court's decision in the cases of Simmons v. United States (1968) and United States v. Wade (1967) ? These findings suggest that the problem of decreased identification accuracy following the viewing of an intervening photograph is especially of concern when memory for the perpetrator is likely to be poor. In real-world criminal eyewitness memory situations, the eyewitness frequently does not get a good look at the perpetrator, because, for example, the perpetrator's face was observed briefly or the perpetrator was of a different race than the witness. Generally, poor recognition memory for the perpetrator's face would be predicted under these conditions. Further, if the eyewitness views a subsequent intervening line-up, memory for faces in the intervening line-up are likely to intrude on memory for the perpetrator's face. The results of this study suggest that if the eyewitness then views a subsequent line-up, poorer memory for the perpetrator's face and intrusions produced by the subsequent intervening line-are likely to result in a lower hit rate to the target face (i.e. a 'miss' of the true perpetrator) and a higher false-alarm rate or misidentification of the 'innocent suspect' who was repeated in the intervening line-up and the subsequent test line-up. These effects are less likely to occur, however, when the eyewitness gets a good look at the perpetrator and retains a detailed memory for his face.
The legal relevance of this research is clear. However, as in all eyewitness memory research, there are several caveats that should be considered in generalizing these results directly to real-world applications. First, although the variables manipulated in this study are forensically relevant, the study clearly did not involve eyewitness memory in a real or even simulated crime situation. Second, the test line-up was a forced-choice test; participants were not given the option of responding, 'none of these'. We know from our previous work (Hinz & Pezdek, 2001 ) that the hit rate is higher when participants are given a forced-choice test. This makes the obtained results using a forced-choice test even more impressive.
Third, only one type of test line-up was included in this study -target, 'innocent suspect' and four new foils. The rationale for including only one test line-up that included both the target face and the face of the 'innocent suspect' follows from the results of Hinz and Pezdek (2001) ; they reported similar patterns of hit rates to the target face and false-alarm rates to the 'innocent suspect' in test line-ups that included both the target face and the 'innocent suspect' (with four foils) as well as test line-ups that included only the target face (with five foils). Thus, although it would not frequently be the case that a real police line-up would include both a face from the first line-up and the face of a new suspect, nonetheless, the findings of this study probably generalize to a number of common applied situations that involve administering multiple line-ups. These findings, along with results reported by Hinz and Pezdek (2001) , suggest that the pattern of results reported here would occur as well if the test line-up had included the target face alone or the 'innocent suspect's' face alone, as is the more common police procedure.
